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(57) [Abstract] 
[Problem to Be Solved] 

To provide a semiconductor light receiving device in 
which a photoelectric conversion element is combined with 
an IC, the device having a structure which does not incur 
a cost increase, and which is not substantially subject 
to a noise. 
[Solving Means] 

A semiconductor light receiving device comprises a 
photoelectric conversion element 1 for receiving signal 
light and a semiconductor integrated circuit (IC) 2 for 
amplifying and/or processing a signal received from the 
photoelectric conversion element 1 . Both are connected 
to a circuit substrate 3 directly through bumps 17, 18, 
21, and 22. In the photoelectric conversion element 1, 
a photoelectric conversion portion which is a Junction 
between e.g. a p-type layer 12 and an n-type layer 13 is 
formed on a surface side of a semiconductor substrate 11; 
the bumps 18 and 19 to be connected to e.g. the p-type layer 
12 and the n-type layer 13 are formed on the surface of 
the semiconductor substrate 11; and a lower portion of the 
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semiconductor substrate 11 which is below the 
photoelectric conversion portion (the p-n Junction) is 
etched to form a recess 11a. 



- 2 - 



(19)B*B4^l1F;t (JP) 



iSt II 1^ ^ # 



(A) oimwmm<&mm^ 

#182000-269537 
(P2000-269537A) 
(43)4;^||B ¥«12^9^29B (2000.9.29) 



HOIL 31/10 
25/16 
31/02 



F I 

HOIL 31/10 
25/16 
31/02 
31/10 



A 5F049 
A 5 F 0 8 8 
B 
H 



(21)aiH»^ I^Kipi 1-67664 


ODmmA 000191238 






(2Z)aUaB ¥J«11^3^15B (1999.3. IS) 










Jff3ElR±SWTWBW-TBl«l# «f0 








a2mmm im 




«SJRJ:aiaW4BH=TBl»l^ ffB 








F^'— A(##) 5F049 MA02 MAll NA04 NA17 NB07 




PA14 QAOl QAOe RA06 SEll 




TAOS TA08 




5P088 AA02 AA03 AA08 BA03 BA18 




BB06 EA06 JA03 JA09 


(54) [f8M©«i»] ^mi^^mn 



(57) mm^i 

/c««#*aar^*«l*«WliII?8 (I C) 2 tii^hU-, 
CC. •?-©«ffi±CC, A:<i:^«pJf5Jll 2inilfJJll 3<b 




23 2 24 3 



[^monmrjimm] 30 

[0 00 1 ] 

[0 00 2] 

iSi^eoi I C7 1 tJ&sgij^tctijiisn-c. T-y^h* 

««:i-©@Ka«7 2±{C-?-5>h3*l. #ili7 4^ci- 
I C 7 1 ©mfii*5|DlgS«^7 2fC|9:W6n4iS^7 3 t 

n* 0©^i*S«6 l±{Cn- Jf^OD 
xfd» + Jx + ;UfiS;SJi6 2*5?^fiS3n. -ecD^HCCp* 50 



!RF5a2 00 0-2 69 53 7 
2 

af*^«j»«B 1 ©Hffiic-en-enaee 4 . e 5 *(89: 
[0 00 3] c©J:^«c, T^^^^^e 0 i I c 7 1 

^(^ispFmm&BL<ommwm'S:!ii'mt i^mts: x e ^ 

[0004] 

^fe^^^^e 0 i I c 7 1 t^m^-^^^i^^^ 
s?s«. 08ss« 7 2 ±tc -e-n-en© ^ v -^ifi-^ h 

3n> ^^7 4tci-«:j:f9 •7'('i'^>f^^ 

■e©/cJ&. r?'^-*' 7 4*^L-C>'-f X«:t& 

i,>-?>-r< . i< cc I c«:ft-^*se2i3nsBj©3^«^»i 

6 0 fCg^^tl/c >7 7 4 «: J: 0 ^ ^ y X«, 
^©*S: I C7 l{CJ:»)ti*i$n-S/cto. ^^1«;KSNi:b 
*l«T-r-5 <»:(,> 5 raii3!>«*.5, i<tCTV©5=- + ;^JU^ 
#^ >f f ^^'^^^ 7©S3feff-fei-(Cffll<>5i}£^«:^ig 

[0005] — 35r. 3t^^5R-?^6 0 i I C 7 1 i** 

>'y->5»i'{blxJ;^)<b-r«i, B!rj^©J;!>«ttm«©T 

5. 3 6 4C . Ttm^j^^^ 6 0 ©aSffiiJ^TdiJCC -7 
'r+'©f^«Sr^«c< LJ:^i-r4, t>i3i9)S7*-JX5<' 

• ^-jV- ^>r^>i:fm&) ecu 

J: 5 i-r S i. ^i*S«©S®ffiiJ*>e.S36T-5.56«:A 
Wr*C<!:«:J&:»); «ffiffliJ©3feS^^K:M-5.*-C«:!R 

[0006] :^mnt. C©J; ^1 ^lP.gjS4»9i-r -Sfc* 
[0007] 

[^gi^M^-rs/c*©^®] *^ig©*i»i*s^s^g 

tc J: ♦) S« Ufc«-^4iiti*j J: CJf/* yfc«(t#«is-r i 
sE^m^^m^it. ¥2!l(*»«©*MJ«c3fc«^^gU*s 
>:?"*sjgRR3n. ig3lcmS!^S5©Tffl'J©mrfB*« 

<*s^s*ix ^>if$tixmmmm^ti. ^w^t^ 



3 

too 0 8] ccic^m^m^^tit. t^h^-it- 

[0 00 9] COlfJ»{C-r-2.C<h(C«fci3. '7'<-t'^>7' 
^ • 5K>7" > iT-^^) {c L/rii:Slel8Sa««:«^ 

[0010] Mia3fem^^T-©:a(*e«j^5§«^i 0-c 
mwmmt. B5iB^i»^©^i*»«©«Mfflij{c 

[0 0 1 1 ] tfri25fe^^^T-©/s>:/*igi^$n.St5 

iBiHii^^iiiic[>eQii:»s. mm^^ifthid^mwtx.^'o 
[0012] mu%m^m'f-^mmwm>c^'t> > h u 

i I C<!:©ra©'7'fi='^ieilS*i^c</j:.Sfc«t). .to— Jl 40 
[00 13] 

i!B©i)£«ftS36SSl«:-3C>rsi?B*-r^. 
[0014] ^^Bj{cJ:S^{*S3tSlgW. S 1 

(a) K:-e©-iygjgjii©»iffigiB^si3W7i^5nsj;^ 

1 (C J: 0 L /c<i#?rl§ifi*J J: Ci^/^ /c«<l#«i 



!|^2 0 00-269 5 3 7 
4 

J:«5«iK$nT(,>S. ^m^lg^^Hi. 01 (b) «c 
^j^SnSi^tC. ¥®«:SS1 l©^EffJK:fciiLtf p 
?f^® 1 2 t n JfJ^ 1 3 ©«^t?*.S3t^^S5gi3*t?15(!£ 
Sn^i^^fC. -e-©«®±tC. fciA«pJ^Jil 2<!:n 
J^® 1 3 i tcSiKS tlififfi 16.17 Vi^tl^tlW^ 
VXm-f^tifcJ-^>zfl 8. 1 9*sji5fiS$n. 
©jfem^g^giJ ( P nS^) ©TffliJ©*«(*»« 1 1 *s 

i-y^^^i'^n-cDaeRi 1 a*5?gfiR3nrt»s, -tu 

r. C©5fcii^^^ 1 AiCnas 1 1 a»63fe?:^-C 
^SJ:^(c. iiifiJ&(cu-riHl88S«3K:««|$*i-ct> 
■5. 

[ 0 0 1 5 ] @ 1 ( a ) «:^$ti-&0ii7». mmm^3 

3 2*JH:W6n-CC»4. ■e©«fl!!i!S«:3 2«. 3fe«gEgS 
^^^l*5J:Df 1 C2©>'N*>r'*l 8. 19, 2 1. 2 2© 

J:D^>'>7'18. 19. 2 1. 2 2K:J:»)SiKSn*t,> 
0KSffi3 <bb-C». )ia©Ei|g««*SffiC>6n. 

i'Steft i'CaSKai^Slift <t-©iB|i/f$ - lyt/immu 
<!:*Cj;Og;W^nri,»^o mrai©Siaii^ 3 2*519:^6 

n^>js^«. 5e>«:-e©^s«:^j4^^3 2*iaw6n 
2 «. mnoM^^^^mw^mji ^'©fflj^Kjc: d 

^@»Str^©J:^{c. A>:?-2 1. 2 2 i OtJ^ 

a* b/c?i®m:t;ft-^fflij©ffi-7^». x©ijs*%i- 

[0016] :Jfe^S!gS^^ 1 {*. 01 ( b ) (C«^ h y-r 
:t- H©»rffi«jg^*i^$nrc».5,J:5«:. Jl^® i 
2*jJ:afn- J15Jgl 3 1 lipJDJl) ©« 

^ (IIBR«:«n- ?l5®K:ji5fi£3*a^^aB©)K3&«»3 

gp) ti^u^mvmmi i©^®«ijK:t9:we>tirt».5, -eu 
■c. p* fim\2<Dmm-cp' j^si 2i«iK3tisj: 
5«:i|£e»f*:»« 1 1 (ommtf^h p * j^ffi:t5(^« 1 2 a*s 

J^EXSnr. -?-©«MtCite)»Ml 4*:A-L-CpffliJ®6Sl 
6*iS:W6n. n- J15J11 3©^S{Cn* J^® 1 3a5: 

/i-L/-cnij«ffii 7**H:it6nri,>*. -ei/T. ^n-e 

ia©^16. 1 7©— a5«:Aufti*{C<fc«p-'-«>7*l 

8. 1 9*st9:we)ti-ct,»2.. -eor. ^fcmag^gB©^® 

<![I©5}^«:«ffi 1 l*Jx,»9^>i^«:j:0^*Sti-C(agR 
1 1 &ifimiSLiinXl^i>, -Tftto^. ^£^^«saJ*jJ:ot 
S^@©/<>:/ 18. 19 Ifi^m^mW. 1 1 ©^ffi(W{c 
tftW 6 n ^) i ft tc . 3fe^^gSSP©«S»J©*««:«ffi«: 



5 

Jll 2*-C©/SS«l 0~1 0 0 umnB[-C$>^<DK.m 
. ti J: 0 a®ffliJ©*^«:a«©/13 « 3 0 0 ~ 4 
0 0 /L(iii€^<*:/9(/^. 

[0017] c<om'^<Dytm^^m^ 1 1*. ^MiBsrss 
©ftt^n- mmi 3t,cm}&^ti^^m-cyt^^i^L'fc 

ffl«, fc <*: Aciig?fi*i 8 5 0 n mmmoym^mco^ ^ itc 

iK;g©gCi3fefC**U-CW. S i ^^<*=&fflt>Si4 0 /i 

[ 0 0 1 8 ] C©,fc ^ tc«Ji©3fe^lfelg^ 1 ^ISSf 
^«:W. /c«i:A«:^*iB!^igS©igt,>n- Ji5©FZmie^ 
S« 1 1 ^mi^ (^(,^iSS©7fc?r«lffiT*JS^». ^ 

=f->ificjp.*)mui 1 c©cfc -5 Aclasis 1 

(1 0 0) ife^®*«ffii-r4»«*fflt>. 

■5. -?-l/-C. -e©iagPl 1 a«CJ;»3SWL'/c)S®{CpJ^ 

iz^nmt^. '^(Dtk. p* ?fj®i 2©^^m^tc*j 
■5i^tcpj^*«iB»*i£fi5{L, p' mwMmm 2 a* 

J;0. p- JfJ&tSSMl^l 2 ain- ?i^n>:J?i' h^J^l 
3 a i«:*#l-enSffi?:Jf5^-r 4 C i*J-C€r . «®JfJ(C 
^■C©Sffi*s?gfi3E3*iS*i^*fe3K-?-*»-5 C i*s-C# 

{0019] J;n«, ^l£^^»IR-7-©^Hffl!l{c 

^-c©^®*s^o:/{cj:f3J^RS;^*irc>^/tto. 2' 

iKStis. ^tm^ai5©«®flPJ©*«f*««*Ji 
ytm^mm^^mi^m^ommmicntiiLxi^i. -e© 

3fe^^^-?*iili6]t«:iDlBSaffi±«:-5">>h3 



(4) !^200 0-2 695 3 7 

6 

■5. •?-©^^, V-r + jJOf"-* >y^S4-{cS-:J< -/^-X 
^ C i < . L/c«^*Si» •^(C I C K. 

w^^i\xim^ti. sNJt©m»S3fes^s*i»e)n 
[ 0 0 2 0 ] s 1 ( b ) icmsti^ytm^^i' 1 w. 

©aMPJ©i?>{C^-C©^@*J}f5R£3*i-C(,»-5fcJ{). 
10 ^iSg©iStiSS*fflC»Ssil>S*5)&<. C©J:^<c:?^« 
ifeigK©ffit tiT i 9^ > ifm-ixib 

(a) tC^nSn-SJi^tC. n* J^^i*S«4 1©«ffi 

fiss-r^ci(cj:«5. p- mmmAz^m^i^. mm 
fflij*^e.pjfj:T^!Bj*ffitso-cp* m:^Pimmm42si. 

nm^^^mfSlUX J^=i>4'd' H14 3 a*-€-n 
S©3fe©^^a*»*Ci3!)S'C#*. Ajte. EPgP4 1 

a*0fig-r^x 7 9^>;^tis«. mra© (10 0) iiis 
nm-^icmK^mjavxmsm^mmv^ifih:cv^i^ 

[0 02 1 ] 02 (b) tC^SSnSWi. p* 
S«4 2±CCn- ?B;i4 3*xf^+»xi.JHsSSL/. Itf 

^<f:i^«{c. mmmip^pm^misi^imoxp' 

30 ^!a^i^4 2a. nJg:^«^*a;t!lLrn* ?^3>^»i' 
h»4 3 a«:*n^nj^RSbA:*>©-C*S. C©«igtC 
L-rfe. P«{ctBS84 1 a *3t^^g|J©TfflI5c^fiS-C 

[00221 02 ( c ) iCmlStiimmt. wm4 1 a 

- Jf$*^0:J14 3 <!: S i O. ®4 5*«-r*^f*«S 
4 1 *te«5^^yfcS O I »«%fflC>fcCa|-C. iaSP4 1 a 

. «r»$)S-r-SBg«:, S i O. J14 5^X5,f^>4/*iil:3;.5 

40 ^i*:««4 l©Xy^>i'{Cj:»3. SiO. ®4 
5*isaL/c6. ^S»S iO, S4 5^Xp5^>4/'-r 
Sx-^5^>y?StcJ:>) n- m*««fll4 3 =&SHlS-«±. 

ccio. p* J^B4 2*j^iiS-r*c:i*s-c*. «5r^iPi 

«©pn«^«:JfJfiS-r*Ci*J-C#S. -ebr. p' 
^!Bj«J^4 2a, nBT^mHiWMLXn* 

hB4 3 a€r-e-*l«llJi5«dcT*Ci«:J:«3. ^HWtC 

50 [00231 HSli. ;f»h^-r*-H-C«tt<. ihhy 



(5) i|#ra2000-269 53 7 

7 8 

imMS^M-C3bi. c©W*. [0 02 5] 

iSMZ 2 %S3tSP6 0/c3^ hhv Q 1 5 [^HJcDjam] *»W{C J:nt*, Smm#3fe<D^^^«:/h 

5 3 tcit^iffl© h^>i^;^^'Q2©'^-;^55 *5iei^ $tj:TV<D^-\r^ ;U^#;^ f g=-?>* ^ ^ ©S:)tit^j: i' 

5 4CcJ:»PSSK$n/cfeOt?*4. J&fe, 5 1 W^IOif* «:ffll,»5^KiS(*«3tiliS-C«>. ^ X©A6«c(,»t«iSi'C 

S. 5 7. 5 8. 5 9W-en^n=ibi'^^€i. [SM©fafW<cK?§] 

Sg. x5 --»3»®S©S*Sffl©^<>7'-C**, C©«ig [0 1 ] *ll?g©¥iSi*S3l^B©-SlitePJII©»fffi|tt 
f«>. S3feg|5<t-rS'<-;^MJ^5 2©TI!'J©¥^^SS 10 i§s-c*>s. 

5 1 (Ci f i^{c J; -S0/T^ 1/ t,»mgP*iJJJfi£$ ti. ^ (0 2 ] S 1 ©3fem^^^©flfe©^ii0aS:S^-r 

s(*««5 1 ©Kffiflj*'e>iaife<e < s^e-r^. c i*it?# ?§a-c*4. 

^ 7 >; V 7* • 5^ t; • ^> ^ > i^«jt©3fe^S;«l^^ [03)01 ©7tm^^^flfe©PI?:^^¥ffi|iiB^a 

♦iffl© I CJa:^^?^^^■r^,»T^> J:Ci. [04 1 *^l9©*^*^S^g©flfe©|gJfe?l5S8©»rffi 

[ 0 0 2 4 ] 0 4 7i^^m<Dmmt^^yi^M<Dm(om mmm'c$>i>. 

mmm<Dmmmmm-c$>?>. c©m. [05] s£*©^f*S5fe*^©-^©»rMstti«0-c* 



V-jZf-'^yy' • JiOx^ >^«StC"r^Ci«pl 


-2)0 








C2CD^@SP2 3. 2 4^Ciag>'^'>:7•l 8. 1 9 20 


1 






2 


I c 




3 






1 1 






1 1 a 






1 2 






1 3 




lpISSS«3<Di2iK3 1 t(Dmmt. S4^C7S3n^J:^ 


1 8 




tc. ^3 33ti:<ir0C7-<+'3i<>7='^>^tcJ:>3SiK^^* 


1 9 





[gin {^5] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



